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© Display device. 

@ /Vn advertising device (3) for detachably attach- 
ing a flexible bill sheet (4). The device comprises a 
flexible sheet member (5) on which the bill sheet (4) 
is disposed. An expansible member is disp>osed in 
an intermediate portion of the sheet member. The 
bill sheet (4) is detachably fastened to the sheet 
member (5) by a fastener comprising a par of , 
fastening elements (10,11). namely a first element. 
(10) and a second element (11). The first element 



(10) is secured to the sheet member (5). The. second 
element (11) is secured to the bill sheet (4). The first 
(10) and the second (11) elements cooperate with 
each other to fasten the bill sheet (4) to the sheet 
member (5). The peripheral edge of the sheet mem- 
ber is connected to an advertising location. And an 
adjuster is provided for adjusting a state of tension 
of the sheet member. 
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(54) Grill for vehicle front end 

(57) A grill (1 1 ) for an automobile or other vehicle is 
provided, and includes a plastic mesh like area (13) 
designed to visually appear like a metallic wire mesh 
' grill. The grill (11) is substantially less costly than a 
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metallic grill, as it is made of polymer-based plastic 
material. 
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Description 

[0001] This application claims priority under 35 
U.S.C. Section 119. and any other applicable section, 
on Application No. 98 03180. filed in Spain (ES) on 
December 18, 1998. 

[0002] This invention relates to a grill for use on a 
front section of a vehicle such as a car, truck, or the like. 
More particularly, this invention relates to an automotive 
grill constructed of a polymer based material in a man- 
ner such that it aesthetically or visually imitates a wire 
mesh grill. 

BACKGROUND OF THE INVENTION 

[0003] Different types of grills for vehicle front ends 
currently exist, including those made from a thin plate 
incorporating multiple perforations which give the 
appearance of a grill or mesh nnanufactured of injected 
plastic material or another manufacturing system. 
[0004] Other grills consist of a mesh of woven 
metallic threads which are joined to a perimetral frame. 
These metallic mesh grills are aesthetically pleasing 
from an appearance standpoint, and have long been 
used to cover the radiator of the corresponding vehicle, 
allowing air to enter for the cooling thereof, at the same 
time that metallic mesh creates a pleasing appearance. 
Unfortunately, metallic mesh automotive grills are costly 
to manufacture, thereby rendering the final product 
more expensive than would be othenvise desired. 

OBJECTS OF THE INVENTION 



a longitudinal set of thread members (1) and a 
transversa! set of thread members (2) which are 
joined to each other at several intersection points, 
with the grill being formed by injection molding; and 
5 wherein said threads (1 and 2) follow a gently wind- 

ing path whose joint points or intersections corre- 
spond to inflection areas of said threads (1 and 2). 

[0010] This invention further fulfills any or all of the 
10 above described needs in the art by providing a grill for 
an automotive vehicle comprising: 

a plastic mesh section within a perimetric frame, 
said mesh section comprising a first group of first 

15 thread members extending approximately in a first 
direction and a second group of second thread 
members extending approximately in a second 
direction, wherein said first and second directions 
are approximately perpendicular to one another 

20 when viewed from a front of the grill; 

wherein intersections between first thread mem- 
bers and second thread members are provided In 
said mesh section; and 

wherein at a first group of said intersections an 
25 upper surface of the intersection's first thread menv 
ber is at an elevation below an elevation of an upper 
surface of the intersection's second thread mem- 
ber, and at a second group of said intersections an 
upper surface of the intersection's second thread 
30 member Is at an elevation below an elevation of an 
upper surface of the Intersection's first thread mem- 
ber. 



[0005] The present Invention, as Is stated In the 
body of this description, refers to a grill for vehicle front 
ends designed to be Installed in the front part of the cor- 
responding vehicle, directly or otherwise in front of the 
radiator included in any vehicle. The grill is installed on 
a frame, 

[0006] A purpose of the invention is to allow the 
manufacturing of an injected plastic or polymer-based 
grill that has the appearance of woven metallic mesh. 
[0007] Another purpose of the invention is to 
achieve cost reduction with respect to a woven welded 
metallic mesh. 

[0008] A grill in accordance with an embodiment of 
this invention has a grid structure or appearance that 
hides the internal areas of the automobile. This grid 
structure may be made with a thermoplastic injection 
technique and comprises a set of longitudinal and trans- 
versal threads molded in one single piece to provide a 
form in appearance similar in all aspects to a woven 
metallic grid or grill. 

[0009] Generally speaking, this invention fulfills any 
or all of the above described objects/needs by providing 
an injection molded automotive grill for vehicle front 
ends comprising: 



[0011] In certain preferred embodiments, the plastic 
includes a thermoplastic, and the grill is formed by injec- 
tion molding. 

[0012] This invention will now be described with 
respect to certain embodiments thereof, along with ref- 
erence to the accompanying illustrations. 

IN THE DRAWINGS 

[0013] 

Figure 1 is a front plan view of an automotive or 
vehicle front end grill according to an embodiment 
of this invention- 
Figure 2 is a rear plan view of the Figure 1 grill. 
Figure 3 is an end elevation view of the grill of Fig- 
ures 1-2. 

Figure 4 is an another end elevation view of the grill 
of Figures 1-3, in a position inverted from the Figure 
3 position. 

Figure 5 is a side elevation view of the grill of Fig- 
ures 1-4. 

Figure 6 is another side elevation view of the grill of 
Figures 1-5, in a position inverted from the Figure 5 
position. 
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Figure 7 Is a perspective view of the grill of Figures 
1-6. 

Figure 8 Is an enlarged perspective view of a por- 
tion of the Figure 1-7 grill circled in Figure 7. 
Figure 9 is a side cross sectional view of one of the 5 
plastic threads of the grill of Figure 8, taken along 
section line IX — IX. 

Figure 1 0 is a front view of the vehicle front-end grill 
according to another embodiment of this invention. 
This is comprised of an intertwining of plastic io 
threads, and at the same rime is obtained trough 
thermoplastic Injection. 

Figure 11 Is an enlarged front view of one part of 
the grill of Figure 10. 

Figure 12 is a detailed view of the grill of Figs. 10- is 
1 1 where the join of the grill's thread components is 
shown in detail. 

Figure 1 3 shows a sectional view of one of the plas- 
tic threads that forms part of the vehicle front-end 
grill of Figs. 10-12. 20 

PETAILEP PESCRIPTION OF QERTAIN EMPODI- 

MENTS OF T HIS INVgNTIONI 

[0014] Referring now more particulariy to the 25 
accompanying drawings in which like reference numeral 
indicate like parts throughout the several views. 
[0015] The grill for automotive vehicle front ends 
which is the object of the Invention has a grid structure 
as if it were a conventional grill made up of interwoven so 
threads such as those comprising a metallic mesh. 
[0016] The new grill, although in principle It has a 
look similar to a metallic mesh, is advantageously man- 
ufactured using a thermoplastic Injection machine and 
therefore said mesh will be made of injection molded 35 
thermoplastic material, although it could also be manu- 
factured of any other injectable material, such as alumi- 
num or thermoset polymer-based plastic. 
[0017] Furthermore, the plastic threads that com- 
prise the grill follow a gently winding path like the 40 
threads of a metallic mesh, while at the same time hav- 
ing an advantageous section that permits air to pass 
through the grill to the radiator and the vehicle's engine, 
without producing any turbulence or noise as conven- 
tionally occurs in some cases. 45 
(001 8J Additionally, the demolding or grill closing 
line obtained by injecting the plastic material is located 
in a hidden area tat cannot be seen from the outside. 
[0019] In order to facilitate a better understanding of 
this descriptive report and forming an integral part so 
hereof, some figures are presented below in which, in 
an illustrative and non-limiting fashion, show the pur- 
pose of the invention. 

[0020] Referring to Figures 1 0-1 3. the vehicle front- 
end grill includes an Intertwining of polymer based plas- 55 
tic treads: longitudinal (1) and transversal (2). both 
made of plastic material, obtaining the aforementioned 
grill advantageously by plastic injection. Plastic thread 
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sections 1 and 2 are approximately orthogonal to one 
another (I.e. perpendicular plus/minus twenty degrees 
in either direction) when viewed from above or the front 
as shown in Figs. 10-11. These threads 1 and 2 follow a 
gently winding path analogous to a mesh or grid of 
metallic threads. 

[0021] Referring to Fig. 13, threads 1 and 2 have an 
advantageous oval section such that the threads have a 
wider anterior pan (3) and a narrower posterior part (4). 
This advantageous design facilitates the penetration of 
air over the grill, such that when the air collides with the 
anterior part (3) of the grill's threads, the aerodynamic 
line of attack will be continuous without its path being 
interrupted because no turbulence will be produced. 
Therefore, the path or amount/volume of air that 
reaches the engine and the radiator behind the grill will 
be raised, arriving, with a great force of penetration 
which is very advantageous for the cooling of said 
engine and for the fluid that circulates inside the afore- 
mentioned radiator. The section of threads 1 and 2 of 
the grill of the invention has a cleariy aerodynamic 
geometry. 

[0022] Furthermore, each one of threads 1 and 2 of 
the grill has small lateral steps (6) to compensate for 
possible misalignments of said threads. In any case, 
these small steps (6) do not interrupt the aerodynamic 
line of attack (5) according to certain embodiments of 
this invention. 

[0023] The soft demolding or closing line (7). as 
shown in Figure 12, is located in the most hidden place 
possible, corresponding to the posterior part (4) of 
threads 1 and 2 of the grill, with said demolding line (7) 
being covered by the small lateral steps (6). Naturally, 
the soft demolding line (7) also does not interrupt the 
aerodynamic line of attack (5) of the air. 
[0024] The structure and joining of threads 1 and 2 
of the grill provide it with great resistance and rigidity. As 
is evident, the demolding lines (7) are contained on the 
mold's closing surface. 

[0025] Figures 1-9 Illustrate an automotive grill in 
accordance with another embodiment of this invention. 
As illustrated, automotive front grill 11 includes a mesh 
of injection nriolded thermoplastic thread members 1 
and 2 that extend in approximately orthogonal direc- 
tions so as to appear as if the grill includes criss-cross- 
ing wires. The mesh section 13 of thread members 1 
and 2 is provided within perimetric frame 15 which pro- 
vides support for the thread members. At a central loca- 
tion of the mesh section 13, a decal area or section 17 
absent thread members may be provided. For example, 
an automotive company (e.g. "Ford") may place its 
name or trademark In area 17 for advertising or aes- 
thetic purposes. Moreover, approximately flat section 17 
provides further support for the relatively thin thread 
members 1 and 2. Attachment members 19 (each pref- 
erably including an aperture 21 therein for receiving a 
fastener such as a screw or bolt) project or extend at 
approximately ninety degree angles (e.g. ninety 



3 



5 EP 1 010 587 A1 6 



degrees plus/minus 15 degrees in either direction) from 
frame 15. In attaching the grill to a vehicle, fasteners arc 
inserted through apertures 21 and into a receiving por- 
tion of the vehicle in order to fasten the grill to the vehi- 
cle. 5 

[0026] Refemng to Figures 7-9, it can be seen that 
mesh-like portion 13 of the grill includes thread mem- 
bers 1 and 2 (which are formed together preferably via 
injection molding, of thermoplastic material) which visu- 
ally simulate criss-crossing wire mesh. As can be seen io 
(e.g. see Fig. 8). each of members 1 and 2 are formed 
so as to gently wind/slope up and down as at an approx- 
imately constant frequency as they extend In a generally 
longitudinal direction (i.e. similar to rolling hills in a 
countryside environment). By "approximately constant is 
frequency", we mean that members 1 and 2 alternately 
wind up and down (e.g. see Figs. 8 and 12) where the 
upward sloping portions are of approximately the same 
distance or length as the downward sloping portions. 
[0027] As illustrated in Fig. 8, Intersections of 20 
thread members 1 and 2 occur at an apex or high point 
of one member (e.g. thread member 1) and a bottom or 
low point of the orthogonal member (e.g. thread mem- 
ber 2). Thus, at an intersection of a high point of mem- 
ber 1 and a bottom point of member 2 (see Fig. 8). an 25 
upper surface 23 of member 2 Is at an elevation lower 
than the elevation of upper surface 25 of member 1 . In a 
similar manner, at an intersection of a high point of 
thread member 2 and a low point of thread member 1 , 
an upper surface 25 of member 1 at an elevation lower 30 
than the elevation of upper surface 23 of member 2. 
Because of these differences in elevation between 
upper surfaces of members 1 and 2 at intersection 
points in the mesh area 13, the grill has a visual appear- 
ance to a view similar to that of an Interwoven metal wire 35 
grill where the metal wires are woven in and out so as to 
criss-cross one another 

[0028] As shown in Figure 9. when viewed in cross 
section, a thread member (1 or 2) may have an upper 
generally oval portion 31 that is lager than Its lower gen- 40 
erally oval portion 33 in certain embodiments of this 
invention. In other words, the thread members in cross 
section may include wider anterior portion 31 and a nar- 
rower posterior portion 33. As shown In Fig. 9, the 
thread member in cross section is generally or approxi- 45 
mately oval in shape. In the Fig. 9 embodiment, the 
upper and lower portions 31 and 33. respectively, are 
separated by steps or drop-offs 35. As with the previous 
embodiment, steps 35 compensate for possible mis- 
alignments of the thread members 1 and 2, and prefer- so 
ably do not substantially intenojpt the aerodynamic line 
of attack of air flowing trough the mesh portion of the 
grill according to certain embodiments of this invention. 
While Fig. 9 illustrates steps 35 as extending in a per- 
pendicular direction relative to the respective outer sur- ss 
faces of portions 31 and 33. this need not be the case 
as steps 35 may instead be angles from about 20 to 95 
degrees inwardly from the outer surface 39 of portion 



31, or these same angular amounts from the outer sur- 
face 41 of member 33 (Fig. 9 shows steps 35 defining 
an angle of 90 degrees with surface 39). In still other 
embodiments of this invention, cross sections of thread 
members 1 and 2 need not have steps as they may 
instead be approximately oval, rectangular, square, cir- 
cular, or triangular in shape. 

[0029] Once given the above disclosure, many 
other features, modifications, and improvements will 
become apparent to the skilled artisan. Such other fea- 
tures, modifications, and improvements are, therefore, 
considered to be a part of this invention, the scope of 
which is to be determined by the following claims. 

Claims 

1 . An injection molded automotive grill for vehicle front 
ends comprising: 

a longitudinal set of thread members (1) and a 
transversal set of thread members (2) which 
are joined to each other at several intersection 
points, with the grill being formed by injection 
molding; and 

wherein said threads (1 and 2) follow a gently 
winding path whose joint points or intersections 
correspond to inflection areas of said threads 
(1 and 2). 

2. The grill of claim 1 , wherein the thread members 
are at least partially oval in cross section in order to 
facilitate the penetration of the grill by air and to pre- 
vent an aerodynamic line of attack (5) directed 
toward a vehicle radiator or engine from being inter- 
rupted. 

3. The grill of claim 1 , wherein each thread member in 
cross section Includes a wider anterior part (3) and 
a narrower posterior part (4). 

4. The grill of claim 3, wherein each thread member 
includes a lateral step to compensate for molding 
misalignments. 

5. The grill of claim 3, further comprising a demolding 
line (7) on one of said thread members being 
located at least partially on the posterior part of the 
thread, with said demolding line (7) being at least 
partially hidden from view behind a step regarding a 
viewer viewing the grill from the front thereof as if 
the grill were installed on a vehicle. 

6. A grill for an automotive vehicle comprising: 

a plastic mesh section within a perimetric 
frame, said mesh section comprising a first 
group of first thread members extending 
approximately in a first direction and a second 
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group of second thread members extending 
approximately in a second direction, wherein 
said first and second directions are approxi- 
mately perpendicular to one another when 
viewed from a front of the grill: 5 
wherein intersections between first thread 
members and second thread members are pro- 
vided in said mesh section; and 
wherein at a first group of said Intersections an 
upper surface of the intersection's first thread 10 
member Is at an elevation below an elevation of 
an upper surface of the intersection's second 
thread member, and at a second group of said 
intersections an upper surface of the intersec- 
tion's second thread member Is at an elevation ^5 
below an elevation of an upper surface of the 
intersection's first thread member. 

7. The grill of claim 6, wherein said plastic includes a 
thermoplastic, and said grill Is formed by injection 20 
molding. 

8. The grill of claim 6, wherein said intersections are 
provided so that the grill visually resembles a 
woven wire mesh grill. 25 

9. The grill of claim 6. wherein each of said thread 
members includes a step defined therein when 
viewed In cross section. 

30 

10. The grill of claim 6, wherein a plurality of said thread 
members each include a wider anterior portion and 
a narrower posterior portion. 

35 
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